Dehydrogenation of the NH-NH bond is a crucial transformation in chemistry, as the generated products which contain N=N double bond are of great interest in various fields. For instance, aromatic azo compounds, an important type of components bearing N=N bonds, are ubiquitous motifs in therapeutic agents, food additives, indicators, dyes, pigments, chemosensors, polymers, photochemical switches and radical reaction initiators.
Dehydrogenation of the NH-NH bond is a crucial transformation in chemistry, as the generated products which contain N=N double bond are of great interest in various fields. For instance, aromatic azo compounds, an important type of components bearing N=N bonds, are ubiquitous motifs in therapeutic agents, food additives, indicators, dyes, pigments, chemosensors, polymers, photochemical switches and radical reaction initiators. [1] The recent past has witnessed numerous methods for the synthesis of aromatic azo compounds such as oxidative coupling of anilines, [2] reduction of nitroaromatics, [3] coupling of diazo salts with aromatic compounds, [4] and Mills reaction [5] . The direct dehydrogenation of hydrazo derivatives are additional indispensable methods to prepare aromatic azo compounds. However, there are few reports on the dehydrogenation of hydrazo derivatives to afford azo compounds in the presence of catalyst or substoichiometric reagent. Utilizing O2 or H2O2 as an oxidant, NH4VO3, Co(II) complex, CuCl2, TiCl3/HBr, Pd(OAc)2, carbon nanotube-rhodium nanohybrid system, and reduced graphene oxide are able to catalyze this transformation. [6] Additionally, with KClO3/H2SO4 as oxidant, a catalytic amount of FeSO4 is also feasible for this reaction. [7] Nevertheless, many methods suffer from long reaction times, special catalysts, and relatively tedious post-treatment. The discovery of a novel, concise, rapid, and effective method is keenly pursued. Aliphatic diazirines, three-membered ring structures that contain an N=N bond, are widely utilized as photoaffinity labeling agents in chemical biology. [8] Conventionally synthetic methods for aliphatic diazirines involve the preliminary treatment of ketones by NH3 to form imines, subsequent reaction with NH2OSO3H to afford diaziridines (intermediates containing the NH-NH bond), and dehydrogenation to give diazirines (products containing the N=N bond) by I2/Et3N or freshly prepared Ag2O (Scheme 1a). [9] Despite the prevalence of these methods, [10] they are fraught with many issues such as tedious experimental procedures, the requirement for protection under a N2 or Ar atmosphere, inevitable filtration of the solid by-product, requirement for complete removal of NH3 before oxidation by I2, and relatively low reaction yields. In this respect, a convenient and effective alternative method for the synthesis of aliphatic diazirines is highly desirable. In this communication, we describe the development of a novel and efficient strategy for the dehydrogenation of NH-NH bond to construct N=N double bond (Scheme 1). This method uses the commercially available, cheap and easily handled tBuOK to trigger the dehydrogenation process. Numerous aromatic azo compounds were readily synthesized in excellent yields within 3 min. Importantly, with this strategy, a novel, convenient and effective one-pot synthesis of aliphatic diazirines is achieved, which can significantly improve the development of aliphatic diazirines for photoaffinity labeling [11] (Scheme 1b). Initially, hydroazobenzene 1a was used as a model substrate for the optimization of reaction conditions. By employing 20 mol% NaH in THF at room temperature, we observed a dehydrogenated product 2a in 13% yield (Table 1 , entry 1). Solvent screening indicated that DMSO was effective and the reaction at 60 °C could readily produce 2a in 92% yield within 2 h ( Table 1 , entries 2-5). Remarkably, when liquid NH3, one of the least expensive bulk chemicals, was used as solvent, [12] the reaction rapidly produced 2a in 97% yield within 3 min at room temperature (Table 1 , entry 6). Either low temperature (0 °C) or the absence of NaH resulted in a significant decrease in reaction yield ( [a] Unless otherwise mentioned, all of the reactions were carried out using 1a (0.5 mmol), additive, and solvent (6 mL) in a sealed tube with air.
[b] Isolated yield.
[c] Reaction was carried out in a round-bottom flask under N2.
[d] Air in the sealed tube was exchanged by N2.
With the optimal condition in hand, we evaluated the dehydrogenation strategy to synthesize other azobenzene derivatives (Table 2) . Substrates with both electron-rich anddeficient substitutions underwent efficient dehydrogenation in 3 min to afford the corresponding desired products in excellent yields. Various substituents such as -Br, -Cl, -F, -CF3, -Me, -OMe, and -OEt were well tolerated (2b-2k). Furthermore, disubstituted hydroazobenzenes were also suitable substrates for the reaction and they afforded the desired products in high yields (2l-2p).
Follow-up chemistry was investigated to demonstrate the synthetic values of this method (Scheme 2). The novel dehydrogenation strategy could be easily scaled up to a 1 g scale in good reaction yield (Scheme 2a). Heterocyclic azo compounds were also obtained in good yields, thus indicating its application capacity for the rapid preparation of other azo compounds (Scheme 2b-2c). Interestingly, when phenylhydrazine 7 was examined by this strategy, a dehydrazinated product 8 was isolated in 78% yield. This results suggested that the dehydrogenated intermediate phenyldiazene 7a should be generated during the reaction [13] (Scheme 2d). To our best knowledge, it is a novel and effective method to dehydrazinate phenylhydrazine. [14] Table 2. tBuOK-triggered synthesis of azobenzenes. 
[a] Unless otherwise mentioned, all of the reactions were carried out using 1a (0.5 mmol), tBuOK (20 mol%), and liquid NH3 (6 mL) in a sealed tube at room temperature with air. Isolated yields. The above results show an effective and unique strategy for dehydrogenating the NH-NH bond to the N=N bond. To further broaden its synthetic utility, we applied this strategy to the synthesis of aliphatic diazirines as the important photoaffinity labeling agents in chemical biology. As noted earlier, conventional methods for preparing aliphatic diazirines typically involve the treatment of ketones by NH3, subsequent reaction with NH2OSO3H to form diaziridines, and formation of diazirines.
Here, we explored a combination of these three reactions in a one-pot procedure based on our developed strategy, in which ketone was simultaneously treated with liquid NH3 and NH2OSO3H, and then tBuOK was added to dehydrogenate diaziridine to afford diazirine. On the basis of screening of the reaction conditions (additives, order of the addition of reagents, and amount of reagents), [15] we successfully developed a novel synthetic method for aliphatic diazirines using a one-pot strategy (Table 3) . Compared with previous methods, our developed strategy is more convenient and highly efficient. Many important aliphatic diazirines were readily synthesized in good yields. By using this one-pot method, the preparation of aliphatic diazirines-based photoaffinity labeling probes in chemical biology will be more straightforward and feasible. Table 3 . One-pot synthesis of aliphatic diazirines. 10d , 49% [ c ] ( x = 4 . 3 )
[a] Unless otherwise mentioned, all of the reactions were carried out using 9 (2 mmol), NH2OSO3H (1.1 equiv), tBuOK, and liquid NH3 (8 mL) in a sealed tube with air at room temperature. Isolated yields.
[b] 9a (1.0 g) was used for a gram-scale synthesis.
[c] 9d was treated with NH2OSO3H in liquid NH3 for 24 h.
In conclusion, we have successfully developed a highly effective strategy for the dehydrogenation of the NH-NH bond to N=N bond by using substoichiometric amounts of tBuOK in liquid NH3 under air. Many aromatic azo compounds were successfully prepared in excellent yields in short reaction times. Its synthetic values were demonstrated via a gram scale synthesis, the preparation of heterocyclic azo compounds and dehydrazination of phenylhydrazine. Development of a novel, convenient, and effective synthesis of aliphatic diazirines using this strategy demonstrated the potential of the method in applications in organic synthesis and chemical biology. In view of its broad utility and high efficiency, this transformation may have more applications in the future. Additional studies on the reaction scope and mechanism are currently under investigation. [16] 
